High-Throughput Cytotoxicity Testing System of Acetaminophen Using a Microfluidic Device (MFD) in HepG2 Cells.
A lab-on-a-chip (LOC) is a microfluidic device (MFD) that integrates several lab functions into a single chip of only millimeters in size. LOC provides several advantages, such as low fluidic volumes consumption, faster analysis, compactness, and massive parallelization. These properties enable a microfluidic-based high-throughput drug screening (HTDS) system to acquire cell-based abundant cytotoxicity results depending on linear gradient concentration of drug with only few hundreds of microliters of the drug. Therefore, a microfluidic device was developed containing an array of eight separate microchambers for cultivating HepG2 cells to be exposed to eight different concentrations of acetaminophen (APAP) through a diffusive-mixing-based concentration gradient generator. Every chamber array with eight different concentrations (0, 5.7, 11.4, 17.1, 22.8, 28.5, 34.2, or 40 mM) APAP had four replicating cell culture chambers. Consequently, 32 experimental results were acquired with a single microfluidic device experiment. The microfluidic high-throughput cytotoxicity device (μHTCD) and 96-well culture system showed comparable cytotoxicity results with increasing APAP concentration of 0 to 40 mM. The HTDS system yields progressive concentration-dependent cytotoxicity results using minimal reagent and time. Data suggest that the HTDS system may be applicable as alternative method for cytotoxicity screening for new drugs in diverse cell types.